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(54) POSSIBLE ABNORMAL SHADOW DETECTING AND PROCESSING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a support 
information capable of improving diagnostic performance 
when a doctor or the like diagnoses a radiographic image 
etc., of an object. 

SOLUTION: An image display means 10 displays an 
original image based on the original image data P input 
from an image reader etc. An index calculating means 20 
calculates the index of every pixel in the original image p ~ 
based on the original image data P, and an index memory 
30 stores the index data of the index calculated by the 
index calculating means 20. An index display means 40 
calls the index data in the pixel at the position receiving 
the output request from the index memory 30 according 
to the output request by a position indicating means 
such as a mouse provided on the image display means 
10, and output and displayed on the image display means 
10. 
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S1W S 6A*1, CRTiOa©iBffi±CcHMIfeP " * 
[0 0 7 5 ] Jgafi»Hi*l9:20te, KM*? 5 -*?** 

#U C(DMli^f r -^P^S^<llill^P * <T>±X<D 
[0 0 7 6] 7^W7< ;b£te, &#*«H«OH{£<t 

«±©«f«^, mmommm^ctt^xm&m^m^c 

T*6Ci»5. WH«i»*6BBlB»**UI*«BI 
-Y »; X7 -y ;u^Ui^ffl*«^:*Ci»» (BUR) »«ttEe*s 

mtitxmm-rzo 

[0 0 7 7] filTCC, 'J*? JfrtKOaJlBZW-tii 

[0 0 7 8] *r. s^ob 
^ccoc^r, &BX j ciccriss ( 1 ) tc^-riws: 



(9) 



[0 07 9] 



15 



6 = tan" 
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* [»15] 



(t 1 +f 2 +f 3 +f t5 +f 16 ) - (f 7 +f,+f 9 +f 10 +f 11 ) 



± o am 5 HIPS x ft 5 wm<oj: # 3 © v * £ 
[0 08 0 ] »*iac4H«*«iar*±T©Bi5KiD 

C = (1/N) X cosfl j 



N 

z 

J=1 



[0 0 8 1 ] 
[ttl 6] 

( 2 ) 



ccrN«ffiBBBR**^fc*SR©nrttc|?aE-rsiB 

e«<^ -e-cdsh^ j «c*jtfs±iaa: ( i ) rgaj£*i 
or±iHS; (2) r«sn**tpffc^*affiitts 

[0082] tc6x\ &mm&&m<D&mm j o^jie 

[0 08 3 ] $ 6(C^|S(D*5accteCirtt, M@CDA#* 
x = k + n cos I 2 k 
y=l+n sin | 2 tc 



^ * * S i JBtt i *»6WCCgE{ t 3 # £ I**«fc 3 
4tCiS"f 0, &gIlJ££4M>£ LT2 7t/M 

*©*r±iail4ia<DffF««rff 5 *>©r*&. 
20 [0 0 8 4] CCT imB<Dm±(tC$>-z>X. 

*3^6n#BOiiBR<Dffia ([x], [y]) «. SSIf 
©ffit§£ (k, 1 ) ittlB, TIBSC (3) . (4) T 

[0 0 8 5 ] 
[ttl 7] 
( i - 1 ) /M] ( 3 ) 

( i - 1 ) /Ml ( 4 ) 



30 

[0 08 6 ] 3 *<D«flWIB±©IILi:OftKCiK: 
ol>T©**ffiCimax£U *CD3S*I£C imax*£r<D 

Ci (n) =2 [ (cosfl n > / n| 

i =1 

(5) j&£4&SB»i£U »jS*Rnri < 
(n) £limT£4>CDT'&£ 0 

[0 08 9 ] CC-CRmin iRmax i« % tfimi/J:5<t 40 



Ct Bax = max C 

Raj n£ n£ Rhix 



( n ) 



[0 08 7] ftfcWK: W. *r i #B©ttftf?K<D«±K: 

*C^rttBIB**6n*B©IIi**rr»i&tiS»*K 
Ci (n) ^Tf2S; (5) KJ:fr)*a6& 0 

[0 08 8] 

[ttl 8] 

. R n i n£» R max ( 5 ) 

> [0 09 0] ^CCC, ^JS2^^ h;USf(DmcfgC^TIEK 
(6) **«fctf (7) CCcfcOltSfr^o 
[0 0 9 1] 
[ttl 9] 

(6) 



( 1 /32) 



3? 

T 

i = 1 



( 7) 



CCtS (6) ©Cimaxte, SC ( 5 ) rf#6*ifcSW«* 
aSffiBR^6-C-©«*a[Ci (n) **ft*ffi£ft4iIi3R 50 



tea. 

[0 092] ±x<omm<o^mc-D^x^ ( e > © 



17 



[0093] -eur. sc (7) -e«. corwok 

(6) -C-^i6n/cil*a©g^cffiCiinax4SiGWtt©^* 

1 

C i (n) = 2 cos« 

n— R nin + 1 i=«»in 
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18 

*I*]*©£*|6] (SC ( 7 ) fiS32;£|fiJ©Jt££0!j7K) CCO 

[0094] fra$©m*sc i ( n ) ©n-jm. 

SC (5) ©ft*>DfCTiaS: (5 ■ ) |»l>tiJ:i'„ 
[0 095] 
[&20] 

i, , R ainSnS R nax (5 ' ) 



Tfcfc^. SC (5 ' ) «. fcHJUJ^iTSmJil&fg© 
*S©ft/MlRorin tC^L/ci^jg.^.^ 0. 
Rmin *>eRmax ^-CiL/fceffll^-em^SCi (n) 

*@m-r^.fc©r-*s. 

[009 6 ] |g^fiI#ffi#&20Ctcfc^Tf?tti;**-irc^«l 

i(7-r^7^^ ffi^fii i ) «. -e©jg«ffi*i)i-r 

^^©{agsr^-r&g^- ntti> icmnmr- $ t 

Lxmrnmsfjioiamztiz. 

[0097] c(dw%x\ wmmt, wsmm^msxc 

*&&ux&m& : T'5. c©Rg. m^&m -ofmsmft 
-7-^xiob ^fflt^r^figKi^-f >*iob 

£) ciKiO, 0 9K:^-rj:*>K:. *©{ag©Hj3g{c 

[ 0 0 9 8 ] -Tfcfr^. ffittfg$jn#&40K. BiteHin 
#ISio5C<lx64T.fcv-i;^iob K<fc«3fiS£ftrc, HiB 
&P ' ±©**{ig©iii^(c*jws^ffii©ai^^ 
4. ^©{ig-ir-^iifcfC^ff U §ff L/ctti^S* 30 

mtti>t,csm.2tix^z&&7 : -'Z>kmmLxiBmm 
Tioa ©®ffi±©— gistc&w e. ft/t^ffi^is® k ± 
[0099] awe. *^©*{*w«cm2 (Dmmwm 

K.-O^X%m?Z>. ilOB. *H*fi?f5«l©SS^<8 

<Dmt&<DBmt i5j^©g^ccoi, > r ©ibhj «. ^tcj&s 

©&l>K«3«H&-f S. 40 

[oioo] xmfcmmomifi&m&m&m&mi'Xy- 
Att, ±iemi ©n*s©^©tt^cfin^-c > mmmm 

»ttim£©«xttffiia («r. ef#©fc*«i{c^ffl^i 

l>5> *1fcfflr**8*i1SilSfctii3Ma50<h. 
^©^SiS^Sffl-rsitSfflSCHl^eo.!:. ©wsn 

tcftm&Km^xmmmimmvm-gtk&x'ihz & 



,!5©CRT K^©A7J#l8%liAT 
[0101] ^(c. fe[±©J:^(c«fiS3ti/c*j|Jfi^.ffi 

(Dm^mmmm^nn&m^ x ^ a ©f^«: >-c mm -r 

[0102] ^ffl^^ffi#©50«. immr- $ Pi: 
A7J0. C®l¥M&7 : --tiPlC>tiLXTJVX7-{>l>ii 

wzzMLx&iam&vmffimwz&tii-rz. ttc m 
ffimtm&^&saz. wmm^-^p^h^mLtcmm 

[0103] ftm&mti^&aoit. mmmmmm^mo 

-rs. 

[0104] mmmmom 1 ©^«tiu-c, wn*i? 

©♦tm#RCCiSt>J15tfC"C*£C iA>6PligS p srnai 
f£„ il 1K^J:5K, tiM«M©Sf8tAfeJ:U<-t- 
Oi'WOSW, t^AO**ti LWffiAtmmo 

fflKcdsti&MMiMirt©. wmAicti-rz^mmtLx 

&S^©ffiSI*A ' if -Si, R^a«TI5SC (19) 

[0105] 
[»2 1 ] 

S p = A ' / it R ! H9) 

«*fflc»4. -T^^. Mffl^isi(©T£JgffiiS©txh?- 
jgSffiS©«S4P (S) tbX. TIB 
SCfcO. ^tfevar ^mrm2<DWm& (20) . a>h^ 
Xhcon *^-TSf3©#Sifi (21) . asm 

?rsr^4©^iiLfi (22) ^tti-r*. 

[0106] 
[&2 2J 



19 



(H) 

var=Z 1 (S-S) 2 - P (S) 
con= Z ( S 2 • P ( S ) ) 
asn= Z { P ( S ) ) 2 
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(20) 
(21) 
(22) 



n izmmpi co® 

ItlFED (Iris Fil 
ter Edge) BiftCCJ: 0 Hffi £ft£ 5 o<D»8UKrflJ<,» 

[0107] 7 A V 4 foZftmic titctSi 

x 9 ^(Bft ( I F E DMK) *mSTS. 
[0 108] tfttoft, 7^yX7^;^J!ii(DS 

(6 ) cc*5t*r, aasBR^eftWttwiftafs i #scd 

tt±K*5l»T*itteC i (n) 

[0109] c<ms*. asnR^ttmiKP, ^p, 

©rt8BCC*^»^(c«, 5S (6) mi^S^^n 

*-r*H3R*}g7Sr4. SI 2CC7nT<fc5K:, 

aaiB3Rncoi»r«liBRB 1 . B2. B3. B4£Jg 
5*U ttafflBR2CC"OC>r»iB*B2. B5. B6, B 
7£}g^T£ 0 

[0 110] -7?, SSBfttfttflMttP* . P 3 <09\- 
«tc*S»^cctt. S (6) ^IBSSiOtt, ^CD 

ttafflBRa#*jg^-r4i#T*s. si 2 

ficbo?, ftffiffittP, , p 3 ©JWKc**j£BBSR3 
kootk, aaB*3a#*}s*r4*B^5csc (6) 

[0 1 1 1 ] CCD<fc^c> tRMRW^iE^ffW) 
^IiHR^-^^rW^aBIBJRil/, 5$ (6) 

[0112] rttfoft, ttmmtp, *p a (D^spoiE 
3R(co^r©*«>>hffitt^r r 1 j ttffiwui 
Pi ^P 3 cdfWdh^co^tcd*^ Hffl«-r^r 
roj ittfj % ftttffiifiP, ^P 3 ©2i*B±©iIBRK: 

ft*. CO*«5>H8©H«* I FEDH«iS«-r 

[01 13] 5fcCC % CCD I F E DMftCCO^rJeJT©** 

[0114] rtttofc, H 1 4Cc^T<fc ; 5K:. ^fflM^ 
Pi . P. ©S'Cv5AO*5fe£>, C<30i^AO^6ft 
WttOHtBKl/, C©ILh©&S©&*i fcU C© 



10 [0 115] C©i *©I FEDBB«CC*5ttS*^> h 
j j£©*9 > h ffi£ £H 1 5 «fc 5 ft v h V t? 

P». P3 OJ^SBtC*5»^tt % i ■£© I FEDBjflUC 

*sws*^>m« r i j ^cD<t£ j *fc«iffi 

««Pi . P 3 <Dftmc$>tl& j Mff>W> rffi& 

rij c©»*Hi 5 ©vmj 

fii i © r 1 j tufcsrffl jorij i^Jit Office 
r 1 j **/7^> hstis. 

[0 116] ij^RIMMP, . P 3 ©rtSBfc 

20 *D. ^ojjSfclJttWIWP, . P 3 ©rt»cc**»^ 

fil 1 cd r 0 j tffififa j © r 0 j 
r 1 j £#^> h*T€> 0 

[0 117] ijA«HWt«MP, . P 3 ©2^ 

B-CC*4K jjftfclMHimtP, . P* ©2*»BCc***i 
dt*. «*Kija©*9>h«*s T5j 
>HH# r 3 j fflWfa i cd r 5 j tmfi 

foj j cd r 3 j tifitz.m?z>mc r 1 j >^^^>h« 0 

30 -r^cDr^*. -r&to^BK, 27^>hb# r 5 j cd 

■?H/**©18rafiii© r 5 j i^rsjjCD r3ji# 
^■rs«tc«7c© r 1 j cc r 1 j ^joeu/ c r 2 j # 

[0118] i jSB, I F E DH«©ffift©«£;C**a> 
6, I FEDi«0±tOHR*s i * <!: & 4 <fc 5 
«©«8*j£3EU i.***®«±-Cj6Sr4Ci«:J:o 
rvFy^^SJSSW. C (D I FED OBffeCD ^ h V 

9x*m**£xgamP8 (x. y> it^ B 

40 [0119] cc-c, «MIHWtf|MIW , c»«4ld 
tt. ffi®^KCDi22i^^BSR^r*4<bl^H^i5CD^ 

i *^iS»tC*4 ( I FEDHiftCD*^ 
>HWlftt«**ft|««) j*fcia 
i»CC^>4 ( I FEDH«<D*^> h««si£(±0^*ft 

[0120] -75". «*i«Wfi<HSS^-C*^tg^ 
mrai<D 2 ^CDlfil < Slo)±CDS!^pfJ^(Dcfc ^ CCSiH^m 

50 &± j*±&i&mLxi,>xi>. i£jfimmic$>zfrt>± 



(12) 
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[0121] u^ot, mm^mwiPs (x. y > 

■cfts^ccjSDTW^^ccwas^B^ens. com 
n^mi wositwx ^ o , cos? 

var= Z Z {( i - jt'J ' • P B ( i 
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*3) > fliOdfe (cfifference entropy) £31**"^ 6 ©1$ 
»B (24) . tBKfflcor (correlation ) £HT®7<D 
! f#^fi (25) v -fc— >>Hdn (inverse difference m 
cment ) £*rr^8 <£>1$§fcfi (26) > X>haf-se 
(sum entropy ) 9 (D«F«fi (27) 



[0122] 
[«2 3] 
j )} 



(23) 



dfe= z 
k 



{ P x _ y ( k ) ■ log I P x _ y ( k ) I } 



cor= X z [{ i • j 



P g (i 



j ) ~ M X ' M y) / ( O % ' y ) ] 



(24) 



(25) 



idfl=Z Z [P B ( i . j ) / { 1 + ( i - j ) z }] 

i i 

se=-z [ P x + y ( k ) • log { P x + y ( k )}] 

k 



(26) 
(27) 



u x =Z { i • P x ( i )}. u y = Z {j • P y ( j )} 

i i 

P x _ y (k) =Z Z P g (i , j ). k = I i - j I 

i j 

P x + y ( k ) = Z Z P g ( i . j ) , k = i + j 

i j 

a. x J =Z ( i -«„) P K ( i ) 

i 

a y 2 = Z ( j - u y ) 2 • P y ( J ) 

p, (i) (ij^(S)ro7 f Pvii'v'3 

P, (I) =ZP,(i, j) 

j 

P,(j) lii*lSl(t)7'Oyi»ya>«« 
P,(j) =XP,(i, j) 



[0123] flS^azott. KMRSHU1#IS60^6±IS 



[0 124] TiBiiS (28) KJ:*). ?&l?iKK 

f#e.nTl^^SttPti?4^r^-5'->i'7X ( i = 

1) *6©-7^7^ k'XieaiDml£. MteBSUfcTn-T^ 
*->:?7* ( i = 2) ^6©-7^7-/fX^gtDm2<h 

[0125] 
[%2 4] 



(13) 



23 



Dmi = ( ~>t~ rn j ) * X > 1 ( x*— rni ) 
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(26) 



Zi= (1/Ni) X ( i*- Fff i ) ( J*- ) 1 

x Ewi 

3?= ( x 1 . x 2 , — . x N ) 
n?"i = (1/Ni) Z x* 



1$««WH*S60KJ:r>r»6tifc9-3©«piUi». * 
*l-e*l±ISx 1 *>6 x 9 CCggM U (xl, x2. x 
3, -, x9) ilr0 9#C7Ea»IH*«JW£. C«093C 

5c©^- * - >£r$±-cmm snfc«**W!)^ * - > 20 

£ . ^NSttl&K©-^ Z-^LWf^s iZX&m& D ml 
[0126] C C'C*S14HfK©-'<*->*J«fcU f S14Bf 

3*a-S.fe©cc-3Cir©±ie-<i' h;i/x©¥^t?^$*a 
^$->*7^wi, .W,ttP#^<t$tx-S*>©(coc^r 30 
©±ta-^ h ;i> x ©¥i^rfi£)& 3 ft 7 *w 

2 -CmS*i£. 

[0 1 2 7 ] iwc. mmmm^m^m-c^^m^c 

JS< (Dm2*SiSt>ffi*^L.) . }mffl£&<D'*Z->* 

©^•£->^7X£©v;^y t'XSESS#iifi< (Dml# 
{S<,>ffi£*D . Mt*BtS?©'<*-->*5X<h©v/\-7 

sv?.mmn*t>~o< t^^Mfoft&zctfrp,. c© 40 

[0 1 2 8] ®5fiJ:b£ttDna/'Diii2T*3S3*l > 01 
6©ffi«l¥B±{C*JW5«t%^-r. !9>-5S 

Mmm* 2 la&m l > «$> -5 sit# 2 w±©b#{csi4-c 

[0129] fcfc. *U^|g70«. fflffilt*^-**!* 



[0130] Blflaiij^SiQtt, «e3M57o{c<J:S*iJ;e 
^-r-^A^U 01 7(C7F-rm2©CRTHS± 
K:«®tem*)li®«££fe{c^7nT€.. iI±KB. ft 

WHKWtta^asoccfcoriftastifciwiiaJSP,. ' . 
p,o'©^^. M5e#S7oK«fcoT2Btera* trices 

ttmmzn. w®.wm%uwmmj]icir>fr-b e>-r . c© 

je*»7o«c ct r»ttr Bttc» £ «e $ titdmm® p 
weamtomi k ± r «wa s *i t «m s *ia t > 

[0131] mi©CRTBiS±©«^)Sir > -e©fa 
©»SRtCOl»T». J&l©SG«©JBM<fclSI«T*4. 

[0132] C©KP§-C. BflWtt. HH*«w#SioCC 
fiix 6<ifc 2 #©C R T<DWM±lcm?r;$ titcffi&ZVt 

teL-cnmztf^. *#tc m2©cRT^a^3^cia 
«*^Ksai»«i i/-c#j»-r*. cct, nm&zm 

BLtcVSUC. m2©CRT{C*st>T|8inSnTl^l,»a 

*»£ b*k v r> x^^fflc >r mmm^m-t s c t •» 
SpJtgttfc&s/c*?). ^^©^rfiigtciiii-cstt 

[0133] ttto. *H)te©Jf^*Jt»-C«. *IJ5£^IS70 
KJ: 0Mtt-C*S£*iMSti/cft»«JS©**»2©C 
RT©iiIM±«:^L-fcWI«:^L'/c*5. «M0WtttU# 



(14) 

25 

WateiMz. -Tic . Bf^#Ri0ftHgitfMM*tU#i3 so 

3 ft fc£fl^tt©fi»fc9l7n b x h j:t >. 
[0134] ig&3l^&i(Xcg!m3ftS«;E*£ 

^-■2> t©-C*-5>*^ES'JL/-Ciii^^iaioicH^^-r £ 

[0135] ifctc. #&9I©*f*W&SII3©fSS6©}&« 
IC-i^xmW? Z>. 018(i, *SU6^»S©S^Bff^« 

J**.** 2 (ommommt m^<owm^^x<Dwm 

«. #(C!&g©&t,>Rg9#«5-f S. 
[0136] *^#M^»*IM&«*ltfca^^*^ 

Att. ^i©HtSJK»©«RSKJiPA-c. iii^StlX^a^ 20 
*>e>A73 bicffim&T-Z P(c»-^i>-cill«*©{^?ifi 

50tc J:<3#?tH3 ti^«MHM««dtrn9HHi«©n9i9i» 

mei^T 1 - ^ k» u r ^©ia^aiaffis^tf -5 
tett-r s s&piKi^ f)s2t. *&wm&* * 82k:i 2tt 

*S*f«84£ *«*.*. S«*^#ai05*. 2SOCR 

3ft£. 

[0 1 3 7 ] fcUi©J:MttiiJ&3ft/c:fc»^SI 

So 

[0138] ^BfiP.i|)<ffitfi#&80tt> «tMMHmim^£2 
50*>€>. ttUiStifc«1lB««*StfJ!iaWR^-*Pi« 

[0139] ^BfrSi»^t@^l58i{i. tfiffl $ tifcAffiH 
f§i7 ; -£fc^^©{iB5 :: ---*£A2>U RFSMfflL JD 

jft&asai. ^^^©ia^siis^^Bifiii^^-f frc^t 
[0140] mmwu^viMt. mmm#&m&®8i 

[0141] mmskfn^-miax. si©cr t©bm± 

icmw&P ' ^arno. 3J2©CRT©HM±ccfl£li8li 
^til^lS:50{Cj:0MtlJ3n/c^»^?:B^^L-ca^ 50 
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[0142] c©8Pgr. a»^#isi(«c 

ttx6n/c2^©CRT©'5%. ^l©CRT©@iS± 

©C R T©BM±tC^3 *a7c<g&fi£Jgi©^ffriBfc*^ 
8r£«t#$R£ t,T#10fcl>R(Ctt. 312 ©C R TtCffi 

z.htitc-f'tjzzm^x. gmi'tc^mffimi&otiE.ic 

■^tS) C£(C«fc«5. S 1 9K*rrJ:MC. -?-©{iB 
©te*i&*£K:*5 W-saSfiiifif!**^ 3 c t ifix t -£>. 

[0143] -T ^B»Til^^#IS84Ci. iB«* 
^3MSlO©3S2 ©C RTiCffiZ-htitc-?'0*i£.£ 

mw^xDititim** . ^©{ia-^-^iittcgfiL/. 
smLfcffi^ii*{c*fjt.-rsfiic»«:fewsMJ«««©?fi 

iSMfllf 1 -**. S-^Mil^f 1 - £ £ <L t> tCfatt Silt 

i, > & (aa-r - £ u r 5Ssaffi«^ * u 82*> e> n? y-'m 
U Hfii*^gio«:ai^l/-cll2©CRT©i®®±cc 

Sl^-rS. . m«^2©CRT©ilffl±K.J > I19(C 

tc, ^ffl^P 30 ' £*©2«fW*P„*»6&4»BfH 
gs^- * (CSt L T&AiQS^SS L/ fc3£t8Hi<i!'T ; - * teg 

-3< RO I ffl«w&aujv$-£. 

[0144] ttfc. *HiS©Jfi^Kfcl^-C. ±IEIfl2© 
aE*©»MHc^ Ofc <t ^ MiSffl#S 60te J; O'ffiE 
^705r3 6(C«|x > «5Ei^%^2©CRT©BiEB± 

[0 145] S/c. ±IBS3l«6©^JS«:*j^r«. Stt 

ZW**l>tcfr. c©flfe«ct. ±IB*2©*iS©^9S«: 
4st»rl|tWShA:»a«*»i!))^BEJt©«. Src. SttK 
i^■^att^l^*^©v/^7 y b'x^gt^.S14S$rc« 

^©fiiicjcostt^i^^^tts^t-^fFaL/ 

S. 

[0146] b'^8f?rffll,^iS^tC 
Kilt©jS!^<t L . AttflE**-r»«ll*JftttlWe*»^© 
ffl^(C*f-T.SStt^*>e.©-7^v-/t:-XffiBI (Dm 

2) «. mffimm*mmkmx3bz>m£ic&&i<m*:^ 
tcn>. m&&zm-rmmm ( i/Dm2) «. <^^* s 

S1f-C*.&pJtei4*iii5t,»tii'ia^fii£ brums*!*. 

iBj^tc. ^s^ii^cc^-rsBtt^iJ*^©-^^^^ 
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orb. imm&§z-cabz>i$>'£:itmth-'i<frn^m* 
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